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THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A drug is primarily eliminated renally (Fe=0.9) and partially through the liver (Fm=0.1). DP is a 35- 
year-old, 68 kg male and is currently being administered 300 mg of this drug via IV. 
Given: 


Co= 3.2 mg/L 
ke = 0.183 h`! 

Cardiac output = 85 mL/min/kg total weight 
Quiver = 25% of cardiac output 

Qkidney = 20% of cardiac output 

Hematocrit = 0.45 


What infusion rate is required to maintain Css of 20 mg/L? 


Select one: 
308.8 x 5 
mg/h Rose Wang (ID:113212) this answer is incorrect. The calculated infusion rate is not 
305.8 mg/h. 
343.1 mg/h¥ 
34.31 mg/h % 
1037 mg/h X 


Marks for this submission: 0.00/1.00. 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of infusion rate for steady-state level. 
BACKGROUND: 

The following equation can calculate the infusion rate: 
Cu = az 

Where, 

Ca = plasma concentration at the steady state level 

Ro = infusion rate 

Cl = clearance 


SOLUTION: 
Step 1: Use the given dose and initial concentration to determine the volume of distribution at a steady state. 
Va = Bae 
— _300 mg 
Vas = 33 mg/L 
Ves = 93.75 L 
Step 2: Determine the infusion rate needed by using the calculated V.: and the given C and Ke 
= Bi 
Cus = Girma 


Ro = Css + Clrotat 

Ro = Css - (Vss - ka) 

Ro = 20 mg/L - (93.75 L - 0.183 h +) 

Ro = 343.1 mg/h 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 343.1 mg/h 

RATIONALE: 

Correct Answer: 

(Option #2): The calculated infusion rate is 343.1 mg/h. 

Incorrect Answer: 


(Option #1): The calculated infusion rate is not 305.8 mg/h. 


Question 2 
1D: 10207 
Correct 

Fag question 
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Question 3 
1D: 10209 


Incorrect 


Fag question 


(Uption #3): Ine calculate InTuSION rate Is NOt 34.31 mg/n. 
(Option #4): The calculated infusion rate is not 10.37 mg/h. 


TAKEAWAY/KEY POINTS: 
The infusion rate for the steady-state level can be calculated by the following equation: Ry = C'ss - Clrotat 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 343.1 mg/h 


Calculate the appropriate loading dose to achieve a steady state of 20 mg/L 


Select one: 


1875 mg ¥ 
5 Rose Wang (ID:113212) this answer is correct. The calculated loading dose is 1875 mg. 


1873 mg% 
1859mg X 
1857mg X 


Marks for this submission: 1.00/1.00. 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of loading dose. 
BACKGROUND: 

The following equation can calculate the loading dose: 
LD = Cs: Vss 

Where, 

Css = Plasma concentration at steady state 


Vss = volume of distribution at steady state 


SOLUTION: 
Step 1: Use the given dose and initial concentration to determine the volume of distribution at a steady state. 
V, — Dose 
= Co 
Ve aes 
V= 975E 
Step 2: Determine the loading dose with the calculated V, and the given Css 
LD = Css ` Ves 
LD = 20 mg/L - 93.75 L 
LD =1875 mg 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 1875 mg 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated loading dose is 1875 mg. 
Incorrect Answer: 


(Option #2): The calculated loading dose is not 1873 mg. 
(Option #3): The calculated loading dose is not 1859 mg. 
(Option #4): The calculated loading dose is not 1857 mg. 


TAKEAWAY/KEY POINTS: 
The following equation can calculate the loading dose: LD = Css - Vss 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 1875 mg 


DP is experiencing serious adverse effects when Css is 20 mg/L, so you decide to reduce the Css to 15 
mg/L by reducing the infusion rate. 


Ts How long does it take to reach the new steady state? 


Select one: 


1.561h X 
Rose Wang (ID: 113212) this answer is incorrect. The calculated time is not 1.561 h. 


1881h% 
1572h X 
1894h 


Marks for this submission: 0.00/1.00. 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of time required to achieve a new steady-state level. 
BACKGROUND: 

It will take 5 half-lives to reach to steady state with any change in dose. 
SOLUTION: 

Step 1: Determine half-life by using the given k value. 

k= 0.183 h! 


In(2) 
tiz = Ea 
In(2) 
0.183 A * 
tap = 3.788 h 


tiz = 


5 half — lives = 3.788 h - 5 

5 half — lives = 18.94 h 

Answer: 18.94 h 

RATIONALE: 

Correct Answer: 

(Option #4): The calculated time is 18.94 h. 
Incorrect Answer: 


(Option #1): The calculated time is not 1.561 h. 
(Option #2): The calculated time is not 18.81 h. 
(Option #3): The calculated time is not 1.572 h. 


TAKEAWAY/KEY POINTS: 
It will take 5 half-lives to reach to steady state with any change in dose. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 18.94 h 


Question 4 What is the hepatic extraction ratio? 
1D: 10211 
piii Select one: 
0.102 * 
Rose Wang (ID:113212) this answer is incorrect. The calculated hepatic extraction ratio is 
not 0.102. 
0.018 * 
0.0354 
0.100 * 


Marks for this submission: 0.00/1.00 
TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of the hepatic extraction ratio. 
BACKGROUND: 

The following equation can calculate the hepatic extraction ratio: 


L Cluse 
z= Qarepatic 


Cluepatic = Hepatic clearance 
Questic = Hepatic blood flow 


SOLUTION: 


Step 1: Determine the volume of distribution using the given dose and clearance. 


v= "3 

— 300mg 
Va = 3.2 mg/L 
Va = 93.75 L 


Step 2: Determine hepatic clearance using the coefficient for liver metabolism (Fn, Va and kee 
Clyepatic = Fm - Clrotat 

Clitepatic = Fm + (Wa - ka) 

Clitepatic = 0.1 - (93.75 L - 0.183 h!) 

ClHepatic = 1.716 L/h 

Step 3: Determine hepatic blood flow by using the given cardiac output and Qiye, values. 

Q Hepatic = 0.25 - CO - [1 — het] 


oe 
Q Hepatie = 0-25 - (85 errata age ` 8 Ko): (1 ~ 45) 
Q Hepatic = 794.75 mL/min 

Q Hepatic = 47.68 L/h 


Step 4: Determine the hepatic extraction ratio using hepatic clearance and blood flow. 


e 

ae Quepatic 
_ 1716 L/h 
~~ 47.68 L/h 

E = 0.035 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 0.035 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated hepatic extraction ratio is 0.035. 

Incorrect Answer: 


(Option #1): The calculated hepatic extraction ratio is not 0.102. 
(Option #2): The calculated hepatic extraction ratio is not 0.018. 
(Option #4): The calculated hepatic extraction ratio is not 0.100. 


TAKEAWAY/KEY POINTS: 


Clitepate 
The following equation can calculate the hepatic extraction ratio: E = aah 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 
The correct answer is: 0.035 
Question 5 DP is now experiencing acute renal failure and his creatinine clearance is 22 mL/min (1.32 L/h). 
1D: 10212 
Cones Assuming normal CrCl is 93mL/min (5.58 L/h), what is DP’s renal clearance? 
Select one: 
3652 v Z 
L/h Rose Wang (ID:113212) this answer is correct. The calculated renal clearance is 3.652 
Lh. 
3.501 L/h %. 
4.058 L/h X 
4.109 L/h % 


Marks for this submission: 1.00/1.00. 
TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of renal clearance. 
BACKGROUND: 

The followinglequationreanteniculatesrenalldemances 
Clienat = Fe - Clrotat 

SOLUTION: 

Given: 


Question 6 
ID: 10213 
Incorrect 


Hag question 


CrClormat = 93 mL/min 
CrClNormat = 5.58 L/h 
CrClpp = 22 mL/min 
CrClpp = 1.32 L/h 


Step 1: Calculate the volume of distribution by using the dose and initial concentration. 


— Dose 
Va="G 

— _300 mg 

~ 3.2 mg/L 
V = 93.75 L 


Step 2: Determine the renal clearance by using renal extraction coefficient, Va and ket 


ClRenal = Fe - Clrotat 
Clrenal = Fe - (Va - Ket) 
Clrenal = 0.9 - (93.75 L - 0.183 h +) 


Clrrenat = 15.44 L/h 


Step 3: Cross multiply to determine DP's new renal clearance. 
558L/h _ 15.44 L/h 
ILA = 


z = 3.652 L/h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 3.652 L/h 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated renal clearance is 3.652 L/h. 
Incorrect Answer: 


(Option #2): The calculated renal clearance is not 3.501 L/h. 
(Option #3): The calculated renal clearance is not 4.058 L/h. 
(Option #4): The calculated renal clearance is not 4.109 L/h. 


TAKEAWAY/KEY POINTS: 

The following equation can calculate renal clearance: 
ClRenat = Fe - Clrotat 

REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer, 


The correct answer is: 3.652 L/h 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A drug has an unbound fraction in plasma of 0.75 and it is renally cleared. 500 mg of this drug is 
administered intravenously to UR, a 25-year-old, 55 kg female. 


Given: 


AUC = 35 mg*h/L 

Cardiac output = 85 mL/min/kg total weight 
Qkianey = 20% of cardiac output 

Hematocrit = 0.45 


What is the renal extraction ratio? 


Select one: 
0.015 X z 
Rose Wang (ID:113212) this answer is incorrect. The calculated renal extraction ratio is not 
0.015. 
0.253% 
0.4634 


0.019 X 


Maris for this submission: .00/1.00, 
TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of renal extraction ratio. 
BACKGROUND: 

The following equation can calculate the renal extraction ratio: 


— Olnma 
z= Qrenar 


SOLUTION: 


Step 1: Calculate renal clearance by using the given dose and AUC values. 


ClRenal = Pog 


_ 500 mg 
ClRena = 35 mgh/L 


Clienat = 14.29 L/h 


Step 2: Determine renal blood flow by using given cardiac output values. 


Q Renat = 0.20 - CO - (1 — hematocrit) (where CO represents cardiac output) 


5 mL/min z 
Q Renat = 0.20 - (85 araa body vagā ` 55 kg) 


Q Renai = 935 mL/min - (1 — 0.45) 
Qhenat = 514.25 mL/min 
Step 3: Convert to L/h 
— mL 1L min __ L 
QRenal = 514.25 7 X aE X = 30.855 $ 
Step 4: Identify renal extraction ratio by using calculated renal clearance and blood flow. 


— Olema 
IS rer 

_ 14.29 L/h 

~~ 30.855 L/h 
E = 0.463 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 0.463 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated renal extraction ratio is 0.463. 

Incorrect Answer: 


(Option #1): The calculated renal extraction ratio is not 0.015. 
(Option #2): The calculated renal extraction ratio is not 0.253. 
(Option #4): The calculated renal extraction ratio is not 0.019. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the renal extraction ratio. = tat 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 
The correct answer is: 0.463 
Question 7 Which process(es) is/are occurring in the kidney? 
1D: 10214 
icii Select one: 
flag question er 
Sena Feecback ERRA Rose Wang (ID:113212) this answer is incorrect. Both filtration and secretion are 
g 
occurring. 
Filtration * 


Filtration and secretion Y 


Reabsorption 3 


Marks for this submission: 0.00/1.00. 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To identify the excretion mechanism in the kidney based on MaxGFR and renal clearance value. 
BACKGROUND: 


The underlvina mechanism of action of excretion bv the kidney can be identified bv MaxGFR and renal 


Question 8 
1D: 10227 


Incorrect 


Fag 


clearance value. 
SOLUTION: 
Step 1: Calculate MaxGFR by using the given unbound fraction and convert it into L/h. 
MazGFR = f, - 120 mL/min 

MaxGFR = 0.75 -120 mL/min 

MazGFR = 90 mL/min 

MaxGFR=54L/h 

Step 2: Determine renal clearance by using the given dose and AUC. 

OlRenai = eee 


= mg 
ClRenai = 35 mgh/L 


Clena = 14.29 L/h 


~. Clirenat > MaxGFR 

filtration and secretion are both occurring. 

Answer: Both filtration and secretion are occurring. Reabsorption is not occurring because MaxGFR is 
less than Clrenal. 

RATIONALE: 

Correct Answer: 

(Option #3): Both filtration and secretion are occurring. 

Incorrect Answer: 


(Option #1): Both filtration and secretion are occurring. 
(Option #2): Both filtration and secretion are occurring. 
(Option #4): Reabsorption is not occurring because MaxGFR is less than Clrenal. 


TAKEAWAY/KEY POINTS: 


Both filtration and secretion are occurring. Reabsorption is not occurring because MaxGFR is less than 
Clrenal. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: Filtration and secretion 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


HG is a 20-year-old, 50 kg female that has been diagnosed with pyelonephritis. She is being 
administered 250 mg of ciprofloxacin every 12 hours. 


Given: 
e F=0.7 
e CL= 5.58 L/h 
-tpc 6h 


What is the minimum plasma concentration at a steady state? 


Select one: 


1.562 X 
mg/l. Rose Wang (1D:113212) this answer is incorrect. The calculated minimum plasma 


concentration at the steady state level is not 1.562 mg/L. 
1,203 mg/L¥ 
1.719 mg/L* 
1.903 mg/L X 


Marks for this submission: 0.00/1.00. 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of minimum plasma concentration at the steady state level. 
BACKGROUND: 


The following equation can calculate the minimum plasma concentration at the steady-state level: 


Cire = ERP. 

SOLUTION: 

Step 1: Determine k by using the given halflife. 
k- ne) 


tija 


Question 9 
1D: 10228 


Incorrect 


Fag question 
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k= oh 

k=0.116h + 

Step 2: Determine the volume of distribution using the given Cl and calculated k values. 
exe 

acs 
_ 558 L/h 
0116 ht 

V =48.10L 


Step 3: Determine Cininse 
F-Dose _ _e*a7 


Orrin. = 


C 


Cmina = 1.203 mg/L 

Answer: 1.203 mg/L 

Always check your units to ensure they cancel out and you are left with the desired units. 
RATIONALE: 

Correct Answer: 

(Option #2): The calculated minimum plasma concentration at the steady state level is 1.203 mg/L. 
Incorrect Answer: 


(Option #1): The calculated minimum plasma concentration at the steady state level is not 1.562 mg/L. 
(Option #3): The calculated minimum plasma concentration at the steady state level is not 1.719 mg/L. 
(Option #4): The calculated minimum plasma concentration at the steady state level is not 1.903 mg/L. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the minimum plasma concentration at the steady state level: 
etar 
teeter 


Crn = 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 1.203 mg/L 


What is the maximum plasma concentration at a steady state? 


Select one: 


6.917 X 


mg/L Rose Wang (ID:113212) this answer is incorrect. The calculated maximum plasma 


concentration at the steady state level is not 6.917 mg/L. 
4,527 mg/L% 
4842 mg/LY 
6.760 mg/L * 


Marks for this submission: 0.00/1.00, 
TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of maximum plasma concentration at the steady state level. 
BACKGROUND: 


The following equation can calculate the maximum plasma concentration at a steady-state level: 


— FDose 1 
CSS ie Se 
SOLUTION: 
Step 1: Calculate k with the given half-life. 
. — m2) 
k 
— Inia) 
ie 
k= 0.166 h + 
Step 2: Determine V,with the given clearance and calculated k. 
vo 
ka 
_ 558 L/h 
ee 0.116 h 
V =48.10L 
Step 3: Determine Cmaxss with F, dose and Va 
G — F-Dose 1 
maz, ge acres 


— 0750mg | 1 
ee 


Crnaity, = 4.842 mg/L 


Always check your units to ensure they cancel out and you are left with the desired units. 

Answer: 4.842 mg/L 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated maximum plasma concentration at the steady state level is 4.842 mg/L. 
Incorrect Answer: 


(Option #1): The calculated maximum plasma concentration at the steady state level is not 6.917 mg/L. 
(Option #2): The calculated maximum plasma concentration at the steady state level is not 4.527 mg/L. 
(Option #4): The calculated maximum plasma concentration at the steady state level is not 6.760 mg/L. 


TAKEAWAY/KEY POINTS: 
The following equation can calculate the maximum plasma concentration at a steady-state level: 
sees 


Cmar, 


V ` er 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 4.842 mg/L 


Question 10 What is the value of fluctuation? 
1D: 10229 
Corect 
Fag question 2 
—_—-—- Select one: 
(Sena Feespace 
es) 4.025 Y 
Rose Wang (ID:113212) this answer is correct. The calculated value of fluctuation is 4.025. 
4.501 X 
2,598 * 
0.248 X 


Maris for this submission: 1.00/1.00. 
TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 

To learn the calculation of fluctuation. 
BACKGROUND: 


The following equation can calculate the fluctuation: 
Fluctuation = Cmax + Cmin 

SOLUTION: 

Step 1: Identify if the calculated values are within the given therapeutic range. 
Ching, = 1.203 mg/L 

Cmaz„, = 4.842 mg/L 

Fluctuation = Cmax + Cmin 
Fluctuation = 4.842 + 1.203 
Fluctuation = 4.025 

Answer: 4.025 

RATIONALE: 


Correct Answer: 
(Option #1): The calculated value of fluctuation is 4.025. 
Incorrect Answer: 


(Option #2): The calculated value of fluctuation is not 4.501 
(Option #3): The calculated value of fluctuation is not 2.598. 
(Option #4): The calculated value of fluctuation is not 0.248. 


TAKEAWAY/KEY POINTS: 


The equation can calculate the fluctuation: Fluctuation = Cmax + Cmin 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 4.025 


